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(57)Abstract 

PROBLEM TO BE SOLVED: To realize more number of oscillation 
wavelengths in a laser diode- pumped solid-state laser which 
generates a laser beam, in such a way that a solid-state laser 
crystal doped with rare-earth element ions is pumped by a laser 
diode. 

SOLUTION: The solid-state laser crystal 13, doped with Ho3+. is 
excited by a GaN-based laser diode 11. and a solid-state laser 
beam 16 is generated by the transition: 5S2 to 517 or 5S2 to 518 in 
the crystal 13. 
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404 n m© t ©tf fflt^flTV^. 

[00 4 1] C<DfflfiEiCfe^Tl±. ta^3200mW©Ga 
NISI/— 9-?<{*-\ t n*m^Xs titfl40mW©&ft 
566nm©@f*U— y-e-Xaefctf-SC fctfTffco 

[00 4 2]%^ Sm" #F-7£ftfcBttl'-" *f 
-*6Sl3*Jlft''3*£fct M^O 4 Gs/! -» 6 H 

7/2 vmrfc&z'&mrtnmoimt^, 4 f 

3/2 -» 6 Hi i/ 2 £0a^K<fc5ffifi650nm 
©i^&f§£U#3©T5\ SI* U— »f — «SS 130P5«BBB 30 
13a, \3btc&?a-h<DWt&%£X\ &66l5nm© 
L- — -»f— tf- A^ifeS650n m©@& U— 9— tf-A^ 
%S?-y-5CfcfeRltgT'SSo mifjSfi615nmOS 
#U— tf-lf-A*«fi*-&S«^l±, ffl*200mW© 
G aNll/- ^f-^-f*- FllfcJHV'T, ffi;fr50mW© 

[0 0 4 3] <%3<D%&<Dfc&>£0>f&3<O%l&<Dfc 

Wic&.2>\s— msmfti'— tf-t, 0 1 

tc^bfcU— tf-^-f FBftiSQtt l/-+f- ifc^S 
fc, H#W1fH8ftl3»cF-:/£nT^3#±a7Cifl 40 
-ftf^ fc«fctfllfcP-*fH|gill3©H9SSl3a. 13b 

[00 4 4] t%t>%#Mffi<D&MfciS^X, SttU- 
tf-|£J113fcH: Eu" *M a t % K-^?nT^«. 

B#t/— r-JgHlSicfctta 5 Do -» 7 F 
2 ©*BHC«feoTaMi589niiiOU— »f-l?-A*fS4 
S-£*fc*fc. H#l/-1fH£J B 13©&#i$ffil3a lc 
t±, Kft589nmfC*fLTHR (MSM) X\ flfi©l$ 
fc±S£J£. MtflcKliE««394nmlcj&LTAR CM 
SM) i:ft*«Ftt03-h*«?n, fflfcU— tfHSS 50 
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13fiD«ttT«ffil3bt*±, i£fi589nm©7fr& 1 
-ftsfX-VUtLX, fgfiikl394nm©£>©tfffl^ 

[0 0 4 5] CO^ICfeVTfi, til^l00mW<OG a 
N^l/— •f-^^-Fn^fflVT, ffi^J20mW<DSS 
589nm©H#l^1f-lf-A16*»5Cfc#T?*fco 

[0 04 6] <^ 4 ©H$j©lg<i> C ©31 4 ©JISg©Jg 
«fc±3U--lf-*y*-K»iSH*U-ir-fc, Hi 

Bttb— *fHSSl3fc H-^nT^S«±«7EiR 
-f^X fc«fclfH#l^tfHeSl3©ii548ffi.3a, 13b 

[0 0 4 7] -T *t>^*||j!(fe©©M{cfeV^T, BttU- 
1f-l£gl3fciiD y 3+ *M a t % K-7SftTV3, 

+f- tr-A^%^$ fci&fc, B#U-if-«Sfil3© 
f&tfSgffil3atCf±, «ft572nmfc*tLTHR (M 
If) T\ ffi© 4 F 9 /2 -» 6 Hi i/2 <DM& 
tc <fc 3feg664 n m©&)fct?, Mmc©jgifcft390 n mfc 

fals— tf-^Hl3©tij^ffll3bfc:a, iS«572nm© 

C C T-tt U— V— jf-f Kllfc LX, ^SifiM390 n 

[0 0 4 8] £<DmmciS^Xii, tH^100mW©Ga 
N^l/-+f-^^--Fll*ffl^T, ffi^l0mW©ffim 
572 n m©a<*U-if-e-A16^.§ C t^fft, 

[0 04 9] ftfc, Dy" tfK-^SftfcHftl'— *f 
HaSi3*fflv>5»^tt, MJiR© , F9/2 -* 6 H 
i,/2 ©a^CiS&«664nm©^fe%£U# 
5©T5\ @#l/— «f-^Bll3©WCSl3a. \3btcM? 
^-b(Om&^kmX\ SS664nm©ll^l'— ff-tf- 

A*sai3-e:scii:feBrjg-ea&*o ^©^t, m^io 

0mW©G aNSU-if-^^-Fll^fflVT. tBAl 
0m W©@ft U— Jf— t:- Al6^:f#«. C i: tflXZ 5 0 
[0050] <H 5 ©Hffi©Jgffi> C ©^ 5 ©Hl!©Jg 
^lc<t5U— 9— #4*— KBffiWtP— *f-fe» Ell 

m#\s-9-m&MK. Y-7znx^2>m±m7im 

4*y. teit/af*!/— y-?Slll3©PS«ffil3a, 13b 

[0 0 5 1] ■Tft*?^*llififi©^JIfc*5V-'Ts H{*b- 
•»f-^ai3ic(i Er" *i I a t % F-^SnTV^5 0 
Sfe, S#U— »f-ISfil3k:fe^5 2 H0/2 -* 

' 1,3/2 ©S^^fJffl LT S5554 nmOU- 
■!f-e-A«SKfeS-e«ft*K:, SttU— ^-^13© 
^7aiSEl3afe{±, ifefi554nmfc*fLTHR (»S 

ft) T% fS© 4 S 3/2 -» 4 I I 5/2 ©S^ 
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f*U— <f-^l30ffl^ffil3 b tCti, &S554 n mC 

[0 0 5 2] iHOffifigicfc^Ttt, tt)A200mW£DG a 
N£P— 'f-^l'tf-FllfcJB^T, m*J30mW<9ifc6 
554 n m©@#U— tf- tf-U 6%t#S C i: tfT £ fc„ 

[0 0 5 3] Er" #H-^S?nfcBa»U— !f 10 

-«iSil3*ja<^SW£tt, MSE© 4 S -» 1 I 

15 / 2 ©M&f;:«}:52&6540nm<D&ftfcf££L?# 
%<OT\ BftU-1f-iiglil3©W8Sffil3a, 13b(cSfe-r 
3-hOlt^T\ i£fi540nm©BttU- ; If-fcT- 

a£?s&*«m> c t 1 Brarca&So 

[0 0 5 4] Sft, C©Er" F-:/v*nfcB{*U 
-^H£Hl3£ffl^£>i§^ *©fflfii$fifci:±JB©406 

[0 0 5 5] <m6(DmM<DfcM>£<Dm6<Dm&<Dl& 
JlJcJcSb- H*BH#U— 9-*-*>> 01 20 

HttP— 9*-ttfli3l«: K-72ftT»o5*±Si7G* 
-Y*:/, fc<fctf@#l/— y-^sll3COM^ffil3a, 13 b 

[0 0 5 6] ^r*t>-5*HfiS©?g«fCfcV^T, HttP- 
f-^Sl3le(iTb 3+ *M a t % K-72ims&. 
£fc, H»l^— tf-efil3fc:fc»* s D, -> 7 F 
5 ©gf^<fcoTl!fcg540nm©U--9 ! -tr-A£%£ 
S-iirSfcft*;:, HttU— !T-HBgl3©«2F*ffil3a K 
lis K«540nmlC^LTHR (iSSSt) «S©jI& 30 
fciSSJt, Mt>'fca^ffifi380nmtcMLTAR (*S 

13<DM^Sl3btcti, &fi540nm©ft£ 1 %tiir& 

KllfcLT, SaffiSfi380nm©fc©tffflV'> * 
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[0 0 5 7] COm^fCfc^Tii, tti^lOOmWtOG a 
N£U--?-^#-Fll£J8Vvt\ tttfjlOmW©ifcg 
540 n m©@#U— 9 s - e-Al6%t#-5 C fc *<T* t fc 0 

[0 0 5 8] afc, u-if-e**efii:L.T«» ±©H 
*JB«T*8tiP§l/fcY» A 1 s O12 (YAG) fc(B6 
•f. LiYF. (YLFK YVO. , GdVO, , B 
aY 2 F* » Ba (Y, Yb) 2 Fa, LaFi , Ca 

(NbOs) 2 , CaWO, > SrMoO, > YAIO 
s (YAP) , Y* S 1 Os . YPs 0.4 -, L a P s 
Oh , LuAlOi , LaCh , LaBrj > Pr 

b r 3 mzm^£tt>r°%z>o 

[0 0 5 9] Sfc, mtmW.X°&Z>G aNSP- V—lf 
J*- FfcLTti, I n G a N»^ttl« 
Ufcfc©, I n G a N A s jR*}fi«»6SttJi*SI«Uft 
fc©, *LTGaNAs£*m**5gtt***J«Lfcfc 

t±, I n G a N&U— <F-2V*- ¥ tit^X 
fi{tA , HSb J frVM nGaNAsS^i^iiGaNA 

[0@©ffi*&l&0Jl] 

[^ i ] xmxom i ©nffi«»j;5u-f-^ 

10 u- if-tr-A (mwt) 

11 I n G a N3Rl/-if-^-f*— F 

12 wtisyx 

13 H#P— «f-«ifi 

i3a mtv— *f-m&<o&fi®w 

13 b Bftl/— !f-SSH<DBu£$SBn 

14 ^fxS? 
15 

16 @f*U-tf-tf-A 
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